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线粒体是真核细胞中十分重要的细胞器! 它密切影响着细胞能量的供应" 钙离子浓度的

稳态以及细胞凋亡等过程# 因此! 线粒体恰当的分布关乎细胞的功能和生存! 这就涉及到线粒

体的运动和固定$ 在极化细胞
!

如神经细胞和出芽的芽殖酵母
"

中! 线粒体的运动与固定之间的

平衡就显得更为重要$ 细胞骨架以及一些相关蛋白在线粒体运动过程中起着重要作用$ 本文对

线粒体运动的要素! 如骨架蛋白% 马达蛋白" 衔接蛋白和线粒体上的货物蛋白等进行了归纳!

并对当前线粒体运动研究的进展进行了综述$

6OPB

线粒体运动& 神经细胞& 芽殖酵母& 细胞骨架& 马达蛋白& 衔接蛋白

QRSTUB I%+J# I+!

!"#B !$"'+%:K4L"8"!%1$"%$!!"$!$!&# #

V W

abc!, deRfghbcijklmWnopqqqrstru9 vdeRfgw

xgyhz{./, |} M>DAB>D !~g��"� NODA>D !gy��" t <OPB>D !����" �

-�9 ��z{���deR��h������, � BODQ=FC?>D� <>?QPDt <>RP�

deRhfg��.vo-�^ ��Y��h��fg, �����Y�h��fg�

����hbc !� ¡bc¢£¤¥¦" §deRhfg¨.©ª, «¬, ®¯°±²

v)*deRh³´µ¶�

�·¸®.¹º ¡bct£¤¥¦»opµ¶¼½deRhfg³´�

XY89

 ¡bc�¾p��.Chbc, deRa ¡bc¿h.À��bcÁÂÃÄtP

ÅÆÇÈÉ�¾Êh, »ºÈWËÌhÍÎÏÐÑdeRhfg�ÒaÓÔËÌÕ3hÖ

×, Ø�ÙÚh&ÛÜ3ÝÞ� ÓÔßàáâ� ãß� ä[å� æçèéê� ëìíîï

ðtñß��òîÕ3

S!T

� óô)*, õnö°÷\ÕhdeRøùv�úûh��fgU

�ü÷\Õt VWLòîÙgýþÿ!, deR�øùv�úûh��fg

S%T

� �¬�¾Ê,

!"!#



!"#!$ %&'()*+&"!$ +&,&"!-./0123$ ,/45267894: 2;55

!""#$% 2;55& ' 23( ) 52*

!" <$$=>?>: @8A>8B

+,-./0123456789:2345;<= >?@A2BC9

!"#

D 345EFGH

67IJK2LMNOPQRS= TU= VWXYZA[\]^_`EKa 345bcI

Jdefg2hij9= Ukcdl5mnopqrD

#$%&'()*

sltuvwxefgZy[z{W2|}= ~xsl�2I�p��Zy[��D

��ef��sltu����� ��p���= ��XY0���3452I�X�h

iD ��2�����^_�G�J���5 !$%&'()*"= 8`V ¡¢+£¤¥¦2§¨

©��ª�J�� !+%&'()*"D \«�5¬®¯°±2²³´µ-¢+5�= ¶�·![

>?¸K2��= 8>?!£W2¹º�¸»�D ���¼½-¾¿slÀ�À�2�Á

ÂÃ¤Ä+5= 8Å�����5{¥= Æ�J����z{@xÇ�D ��~>?¸K

p¹º�1D

+,-./012

efg�QMj92���ÈÉQ;MD -Ê.�= ���Ëc¸£´µ2= 7¹1

ÌÍ./²ÍÎ U-Ï.�= ��´µÐ��ËcpÑËc�_²³ !ÒÓ ,"

!-#

D ��2

\_z{p´ÈÔK= �¶ .)*/0)* p 12*/)* Õ345Ö×��6ØzÙÚIJdÛÜÝD

.)*/0)*Ö×^Þßàá"âÊ.²ÍbcIJ= 12*/)*ãJá"âÊ.²ÍkcIJD

efg�2��ä��zÙ�� !3)'45(6768/%&005')&(/19 :45(/)*0;9 <=>0" åæ !ç (&6

��"= U .)*/0)* p 12*/)* -IJ¡è�é° <=>0 ê= ëìíî°ïðD ñòXY= ó

é°��WÅôF (&6 ��¤õ2ö÷ê= .)*/0)* øÍ¶ùúoû= U 12*/)* ÐøÍ¶Ñ

ÍIJD ü .)*/0)* �¶ (&6 ��2ýþ@xÿ!= 7ä (&6 ��"O2ýþwx 12*/)* 2

#�Ø^D -¹$sl2 (&6��ýþ%= Å¶ 12*/)* � (&6 2&ÿ!K= '(7Q)î°

¹$sl (&6 ��ýþ2ïð= �M]2 (&6 ��ýþ*E� .)*/0)* 2IJ·!ïðD -

¹+sl�= sl52 (&6ýþ&= U./12 (&6ýþA= \?,¶ .)*/0)*-sl5-.

6��zÙ= bcIJd.//01D U-2«ef3cK45�= ç6789:5= (&6

��;$-sl5-.+,= \<ïð[ .)*/0)*=345I�°./2¡è

!?#

D

+3!451267"

9 9 ��= >?�J����D efsl�= ���È-��@FÆA2j9 !<ç./

01BCpÏ.D"= E,��Fc3452¦GûI�D ���Å�J���5�¥2¨

©¤Ä+"= 82�1>?QM2!HIþD -efg�= �J����Pí¤¥JKGD

�J����2LÍ`VMNïð�OÖ× 3250)* 2PK

!@#

D �NQRST= 3250)*A�

B� C� DUV`E�345-��WIJ2Ö×�O= �7>5hiNOWQRS

!E#

D

8967

���� !)*(/43/1)&(/9 F)8&3/*(;9 G+" MXß¶��p��Ø�= �YÇ�2sltuD

-sl�= ����Z[sl\�È= ]¹º¸KØ�D ������?^__ªa `�

�� ef�pa¤��D b__ªcd?^¿ef2 !% ¨©�ghGz{i= �1Ð�Q

Mj !% ¨©2¯jipkji

!H#

= hGiºl����2�m= U¯jipkjiÐno

5;2;



!!!"#$%"&'()#*+,-.,/ 01234567-,/ 6187-,

!"#$% &'()*+,-./0123456

!" 9/:;*;/ <=>;=!

# ?/ /$%&'()*+,-./#

@AB

! ! 78901/:;<= >?@ABCD/= EFGH;IF= JFGH0

1(FK L7M;<= >?N@OPCD/K M;QRST/UVF= WXY89Z[\])^01(_ :;Q

R89ST/`abc= de "#$%&#$'()*+,(-*./fgW;Ihij&'(k)^;I= lmde 01$23$ fgW&

'()n01(K opqrstu 45&26327/vX

C;()?/ / DE=/ FG=HIE/ JKL/ &M/ J;I'&HNONP=F/ Q;FH';ONH;&*/ ;*/ *=N'&*

@AB

8 8 -$8 9:28 ;<=$8 =>8 $2?7=$@ 8 A3B7=9?C?52&8 ;728

;77;1208 3$8 D=5E7391@8 F39:8 9:28 D5?&8 2$0&8 9=FE708 9:28 E<=$E58 927A3$E5&8 E$08 9:28 A3$?&8 2$0&8 9:28 B2558 C=01G8 F:3528 3$8

02$07392&@8 A3H7=9?C?52&8 E728 E77E1208 3$8 =DD=&3928 0372H93=$&I8 J2$07392&@8 ;&8 9:28 2$97;$H2&8 >=78 3$>=7A;93=$8 3AD=79;93=$@8

97;$&D=798 6;73=?&8 &1$;D93H8 H;7K=&8 9=8 9:28 H2558 L=01G 8 E<=$@ 8 E&8 9:28 2<398 =>8 $27628 3$>=7AE93=$@ 8 97E$&D=79&8 9:28 E<=$E58

62&3H52&8 E$08 A39=H:=$073E8 9=8 9:28 &1$ED&2@ 8 F39:8 9:28 :25D8 =>8 "3$2&3$ M(-*N@O)PQR S A=9=7T 8 U:28 H;7K=&8 H;$8 L28

97;$&D=79208 L;H"8 9=8 9:28 H2558 L=018 ;&8 F2558 F39:8 9:28 :25D8 =>8 01$23$8 A=9=7T8 V2D73$9208 F39:8 D27A3&&3=$8 >7=A8 W5&26327

X<=$

X<=$&

Y19=H:7=A28 H

Z72&1$;D93H8 927A3$;5

[2$07392&

\3H7=9?L?52& XH93$8 >35;A2$9& \39=H:=$073=$ Z72&1$;D93H8 H;7K=

]1$;D93H8 62&3H52]1$;D93H8 62&3H528 D72H?7&=7

[1$23$8 A=9=7\=9=78 ;0;D9=7 \=9=7^$2?7=97;$&A39927S 72H2D9=7S H;7K=2&

(-*QS A=9=7(-*_S A=9=7

7wx/ Q`S$A yz{|= R&'(j,}56~��7/�Pc�K �9���{�=

<�yz�&'(�7-�Qr= ��= 7���01<= -* 5������&56

!02&A3$" /��= ��u&'(/��� ��4��Qr= �m� ¡�01<&'(¢

"3$2&3$ /£¤_ L&'(¥¦01§¨e©<= ª¡b« aH5^b /¬{g= ®¯°

02&A3$;�±</&'(�²

cQ d̀

K ³´µ<�yz56¶�56l·��= , e F¸ !^ ¹

º»¼�u�&'(/�P= ½¾� u&'(/)¿

cQQd

K

01234567

&'(7:;ÀH/ÁÂÃÄÅ)U@Æ>ÇÈÉ/= ½ÊËfg5�= Ìr XUZ Í

Î~Í¿ÏK "3$2&3$ fgJÐ&'(/ÑÉ)¿= 01$23$ fgJÐ&'(/ÒÉ)¿= L

A1=&3$NJÐ&'(7>ÓÔ/ÕÂÃ)¿K

!"#$%"#67

(3$2&3$Ö×<ØÙÚ¬ fg ÛwÜK Ý±/ "3$2&3$ @´ÛÞßàáâ4ßàãâäw

?RS?



!"#!$ %&'()*+&"!$ +&,&"!-./0123$ ,/45267894: 2;55

!""#$% 2;55& ' 23( ) 52*

!" <$$=>?>: @8A>8B

# 2: :$%& C>?8D>? '()*+,-# !"#$%"# +,-./ &"#'%"# 0123456789:;0<=>?@A

6B845C B-6DEFGH78IJ8K LMJ-FNODE9C PQRSTUVWXYSTZ[\]C ^

QR_` ()*abcdefSTgc

E>F12: : #G8: H/I80: /J: KLM>9N0$ C>?8D>?OD$ DGNM8$ N?I$ H/P>0>KL+ + ,-'+ ./01+ "#+ 2341+ "%+ 5/67/%'8+ /9+ 4+ :4";+ <=/#:4"#"#2+

:>/+ ;"2-:+ =-4"#%? + 4#0+ :>/+ :-"#+ @A:+ 9;'B"@;'+ #'=&%+ =/##'=:"#2+ :-'+ :4";+ 4#0+ -'40%C + D-'+ -'40E + :-'+ 6/:/3+ 0/64"#E +

"#:'34=:%+ >":-+ 6"=3/:A@A;'+ :-3/A2-+ ":%+ 6"=3/:A@A;'F@"#0"#2+ %":'+ 4#0+ 73/0A='%+ '#'321+ @1+ GD*+ -103/;1%"%

H/:4:"/#

I"6'3%+ /9+ :A.A;"#+ <J+#6?

(D*4%"5+ 0/64"#

(D*

(K*

*"

6hijklmC n1o3pqr<st6LMNODE9C uvr< (,*_`WXIr

<STUVWXK o3QRr<>?@A6B8Ywv ! xy623ZGC 0123GH

5z789C {?45klm !|} L"K NO9~��96������� &"#'%"#% 6��

DEC ����"6�jINOA�6���

MNLO

K

+ + P"#'%"#FNFA=��'r<�����6����g�NOhiC Pu�01o3I

0123C �o3��\ PQRS !&"#$%"#+ %A7$3946";1+ 73/:$"#+ S"C T �NO9�HYSTZ

GC U ��HY�" ¡HQR23Y�"ZG¢ ?23£EQR(¤xy9¥¦�§ 

¨§klm

VSW

K

©� PQRSC &"#'%"#FX ª«¦¬ YZRN[! E®Fr¯°Y±²mgc6 &"#'%"# NOh

iC ?³ª«6´r<¦¬ YZ\N[" µ¶°Y·¸=���¹º»6g�C YZ\N[! Y

YZ\N["6 U�¼¨½¦¾��6�"��K ¿ÀFÁÂÃ0ÄÅÆÇÈC YZ\N[ÉqÊ¯

¨4mK )rÄÅÆÇÈzrÄËÌÍÎwÏÐM9C ®��z YF;//7¢ )kÄÅÆÇÈ

WÑYNODE9ÒHÏWÓK ÔÕÊÖÏ YZ\N[ ¨4m ×�ØÉqÙ0ÄÅÆÇÈC

 ×0×ÚÛK ÜÝÞßC Ù0ÄàÆÇÈpEáâãäåYST6æId; GD* çA

�C èFéqêëì�íNOgcîï6ðñ

VNLW

K

!"#$%&./012345

I1#'"#%.z�jcdhi !51:/7;4%6"5+ 01#'"#" I�òcdhi !4B/#'64;+ 01#'"#"C

ó×F���±²môõgc6µ¶NOC ?ö×µ¶.÷Ãøù úù�C ]Ñ±²m

6g�K I1#'"#Fr<ûÕ?üý6.þ !ÿ NCS+]I^"C Õÿq NL <Ê!"#C Puv0

1o3IZ$Ö%6�&3' �23;23 !} X"C Ù(!36DEEu�)* 01#'"#

NOYg��"C  ×�+±²m6gc

VSW

K

5;22



!!!"#$%"&'()#*+,-.,/ 01234567-,/ 6187-,

!"#$% &'()*+,-./0123456

!" 9/:;*;/ <=>;=!

# ?/ / @A*=;* $%&'# !"#$%& 789:/;<=>

?@,A>BCDEF/G HAI>BCD4JKDE

FLMNCD=>OKDP>/Q'()*+,G KDRSO

TU/MNG O -%&$(%&VW/?G CD=>XYZ[N

O\]-MG ^?_`Aab'()./-,c\]d)e

B;()?/ / CD=/ E&F=G/ &H/ FA*=;*IJ/ JDKL=0 0 12*0 )340 5%6&)0

2*67(0 480 9"&$%&0 %(0 +.9$0 :;0 480 60 ;6<)0 4=0 2*6>"0 ?26%&@0

)2$0 /$8)0 ;.<)0 480 2$.>"0 A2.%&0 .&90 +$9%.)$0 /%B2)0 ?26%&(0

?4&()%):)*0 )2*0 ()*+C0 D%&9%&B0 2$.>"0 A2.%&0 2$.90 .&90 /%B2)0

A2.%&0 ).%/E0 )2$0 /%B2)0 A2.%&0 ).%/0 %(0 :($90 )40 .((4A%.)$0 3%)20

)2$0 A.<B4F0 !%88$<$&)0 8<4+0 -%&$(%&C0 )2$0 2$.>"0 A2.%&0 2$.90

94$(0 &4)0 A4&&$A)0 3%)20 +%A<4):D:/$0 9%<$A)/"C 0 %&()$.90

+4D%/$(0 4&0 )2$0 +%A<4):D:/$0 )2<4:B20 .0 ($B+$&)0 480 ()./-

G%B2)0 A2.%&(

H)$+

IJ<B4

K$.>"

I2.%&

L)./-

M/4D:/.<

2$.9

N%A<4):D:/$

f:gh1i 9"&$%&/jklVmAn9:opU 9"&.A)%&/qRr O"&.A)%& !es5

6tu56" Bvwx PQR0SO.G yzZ PP nVW/{|G ,}:{| ;PTU

V/:$9

!c~�J

/W�U� W%;PUU" ��1i 9"&$%&�\][N-MG Xk��� 9"&$%& ��c\]d/

��pFksr O"&.A)%& ��@�e5�-�5� X<;P ���FG ��7�Z I.;Y�

X<;## � Z[\ �{|G ��/��@ ;PTU

V/:$9

/��(�FG ;PTU

V/:$9

/ W �yzAn

IXZ]V/" �E��An ¡�E�G �¢£kO\]-M

^P_`

r ~�W�5�(¤¥¦§¨G

9"&.A)%& _` W%;PUU d/An©ª«¬�®�L 9"&$%& )e/¯°

^Pa`

G X±G ²

9"&$%&]9"&.A)%&opU/³´µ�G 9"&$%&���¶·¸)¹G ^Vºº?»¼\]½¸)¹

^PT`

r

1i 9"&$%&²S¾¿À&'(Á�Â¸/)¹V�ÃÄr cÅÆJG Çi 9"&$%& ?È

É&'(ÊË)e/|Ì��r Í¤G 9"&$%&CD|Î� 9"&.A)%&0 ;PTU

V/:$9

|Î/�Ï�¶

ÐÑ·¸/0ÇÒÓÔ)eG �ÅÕFÁ�Î�ÖL:w×Ë�ÊËTU !yØ&'(" ^

Ù:G ÚO -%&$(%&ÏÛ/ÜÝ-Þr H¤G 9"&.A)%&{| ;PTU

V/:$9

/Aß|Î�ÏÕFL&

'(c0Ç(/�Ör Úà¨áÞâãä¼G -%&$(%&� 9"&$%& Ú7ßjk-å/��Z�

k_`æßçè-éêër ^Úßçè/ì(íî+Úà��´ïðñO�òu¡�¾¿

À0ÇjkêëAóôõè&'(/)e�BöG £?÷ø�ù´/úû

^T`

r

:A&J;*()

ü¶\]�|ý/Bv�� -%&$(%&� 9"&$%&þc¶ÿÓ/Ô!�TUÃ¢0ÇÒ)`

°°/Á�"G +"4(%&#þc�ò$�%&Ã¢'°()*G »¼�e5���+Ë,-

l)¹r .]/YZ[N0102 +"4(%&c¶�e5��|ý/¾¿À&'()¹J3§

4/qRG 5?c67~�� ª8�9U0ÇJG :;S�e5�/&'()e<¿=ÿ

>ô?@�Ar

S"4(%&c�Bd�¶B�=>�� C>��P>�r ,JG =>�O�e5���-

MNG X±ìZ X1Z DEu¡G ���/ÊË)eFGesH I>�/jk�MN�s/

JKH P>�LOOTUÃ,M +"4(%&NB/-éqRG O�kO��jk/ëP-�r

MNO?



!"#!$ %&'()*+&"!$ +&,&"!-./0123$ ,/45267894: 2;55

!""#$% 2;55& ' 23( ) 52*

!" <$$=>?>: @8A>8B

! ! +, "#$%&'! (- )- *.+/0123456789:;<.=>?@AB CD

"#$%&'! ,EFGHIJB KL0124GKHI "#$%&'% ?MNOGPQR9@ASTU

VW

-./

X "#$%&'! 0DYZ[\?]^B K_`YZaH?bcdefB P4ghijkl

mnop7qrstu

-12/

X v2 "#$%&'! 34w"xyz@h{|}STUPghijkl

~?@h{|V�B CD��GKQR=>��:;<z@h{��B v�B "#$%&'! 4�

����STU��QR@hX ��� "#$%&'! 5L�4��YZ 6&'7%&']^������

���]^�y"� ��4 896: z ;#'7&' ��xy

-<./

� �� []^�y"¡}¢£ST

UP¤¥~¦§¨©n@A� ªOPghi«kl~¦§¬©n@A�2��X ª�

"#$%&'! =D®hSTUPghi«kl~@A?¯°±²³´B µ¥¶PL·¸¹ "#$%&'!

>Dº»¼QRSTUB ªOSTU½R¾¿@AÀÁ9ÂÃrÄÁ�~ÅÆ "#$%&'9 ?X

@#$%&'A!" !"#$<BCB DÇUÈÉÊ¶zYs4STU@A.ËÌVW?]^B PK

B.DZÍÎÏÐÎ?Ñ�~B ÒÓFYZ]^fÔ ÕZ EF9 "$G&H .YZ¬dX Öe?ÕZ

EF9 "$G&H ��4×¢i«�ØÙ×¢i«?��V»Ú deÛDSTUMNÜ·�Ý?

-<8/

X

P IJKL@#$<BÀÞßà?áâ9Ê¶B STU@h?ãäå¨æ=B ���Dçè "#$<B

é¦STUz@§êëìghi«klæ2¤¥í

-<B/

X

#$%&'()*+,-.(/0

w"Üî4yïz@A]^V»ðñ�PVò?:;óôêë~@§B �s»�tu

õÝFösB YsD]^ij4w"~z÷U��V»B YsDøÀù�ijú�V»X

ûüzýþßÿB )!s»�tuP6789"2ÑÆ

-MD/

B +,¶PL·¸¹#ØV$�

�DºF%è&]à'j()¼STU*~B +DB áâ,7ýáB Y-ù�'j�y"

PHM?@A./94STU?»�FWX

+C?DEFG0>?

N#'GOPQR&' D�0*xy'jB ¯121M2Ys4R34y'j !%#'GOS&'" Vxy?

'jB K&ÓF %#'GOS&' ?=>øÀ 6&'7%&'L< »�¼¤¥

-M</

X ð5Ê¶B %#'GOPQR&' øÀ T

¿d6�ª4STUV»B 7PSTU8§@h99:;��

-MM/

X N#'GOPQR&' ÒÓrs

6&'7%&' <F=B �2>?è@A?'jBCÏD¢EFG5HI

-U/

X J 6&'7%&'L%#'GOPQR&' V

$��?K/&pLMSTUPQR9?8§@hB �·NOGP§@hB vQB

%#'GOPQR&'DYsPSTU8§@h99ÑÆ��?»�STU4 6&'7%&'?ù�'jX

=>0D/?1=>H/

@&RG$'DRYsPQRSTU@A99��?»�S³B KDYsTUSTU?ù�'

jB PÇØ9Fös}�"B IV&HA<. WEK<D2X Õs'j/ÒÓYZ XQ'G&'YG&' »�'j <

!XQ'G&'YG&'Z O%%$[&OG7;9 \V$G7&'9 <]9 ^_K<" ? ` ¿ !^_K`" }�=fB �Y=fVW�öZ(

XYZf

-Ma/

X @&RG$'? `¿[\& b^T !6&'7%&'Z X7Oc#Z [XO&'" ()¼STU

-M./

B "&RG$' ?æ

�&]íR3^¿.QR9STU?_`

-Md/

X PÇØ67:;9B ÓÞab? IV&HL<L34

54 _c #LÍÎdÏ !I_e__" ÷U. $e» `LfÏghijkl !WIf" ?V$��X

@&V$ !"&G$[X$';V&ORZ gX$AIfKO%7B STU gX$Z IfK l" PSTU�*~MNB [\&

5;2I



!!!"#$%"&'()#*+,-.,/ 01234567-,/ 6187-,

!"#$% &'()*+,-./0123456

!" 9/:;*;/ <=>;=!

7 !"#-8/ $%&'()7&'(89: *%+(, ;<=>?@ABCDE -*%+(. F -*%+(/G H

I>J?KA 01$.G LM/NO>PQ?@RSB/ 023 TNOUV @R 45 WX !45,

-6)7" YZ[UFK\]^/ # _`ab cd/ 45 WXef *%+( ?ghij01k #6

/8

lmG nopq&'(/)rG stuvwxG ylm/ #6

/8

z{|&'(/)r

9/:;

}

7*%+( ~�/����|&'(/��)rG n���������v��/��F #6

/8

/��

9/<;

} ��4�������G =%)1>%) �� !?5: /� F&'()¡P¢c£¤

=%)1>%)¥�/E ¦¢ =%)1>%)¥�§z{ !?5:7 $%&'()/89

9/@;

}

¨©/ª«wxE ; $%&'()A$%+( ¬D>®¯;°±KA�²/5³´µ B%)=.E L

¢¶·¤&'(¸^/KA�TE ¹º»g¼½¾&'(/µ¿�z{,ÀG B%)=. 5³

/ÁÂ§pq&'(/XÃF)

r: ?Ä/¢G B%)=. ÅÆ/ÇÈ

ÉSÊ?&'(¶·[UG �¢Ë

Ì7 $%&'() F $%+( /-ÍÎÏ7

&'(-8G �ÐG ÑÒÓBÎÏ

g¼ÔÕ&'(Àµ¿rÖ

9/CD/E;

G

×Ø F:

ÙÚ $%&'() F >G)'6HI&%) P¢

�²/&'(7ÛÜ5³ÝÞ/ß

95³G ¦LMËÌàB/á{w

âÎÏG ãäåæM7ÛÜµç

!?5:J /89èéê 7&'(/8

9èéG ¼+ëYìçíî/ïð

F5³�ñò�/ÔÕó: &'(

ô(õÒÛÜ A ß95³¬D/

ö¶½¾|ë¤&'()rá{/

÷øG »¾Kùª«�vú>&'

(×û)¡Fµü/µçá{ýþ

|?ÿ!"}

#$%&

'$%&()*+,---./0123 ?@ABC=D

;#$HI>G 0%�&'¢()/G *D�F~�+,ª«��G &'()r-à

./&0G �¢./¤1r5³234} ;HI&'(F1r5³53/B67p>wxG

&'(¢8°1r5³9�)r/

9KL;

} ×:ËÌ*D;÷��1r5³0<=3V >?1

r5³N5³G õÒ@A $G(>%) ;1r5³B(C/N·DG P§,E&'()r/

FG}

B(1r5³HE»1r5³IG �ãJ0IõÒHKL4Î»1r5³9�G õ

4 E/ / :;CF&*GH;'& 5678 I;*=J;* 9:;<=>?@4

KLMN

,,

*%&'()A$%+(¬DÎ»KAMNÊ?ÑA´µ/895³¬

DG O&'(7 =%)1>%) -8G ,>´µ $%&'() 7 =%)1>%) ��

-8G $%+( ß9 $%&'() 7&'(G � B%)=. PËÌ7 $%+( F

$%&'() /-ÍÎÏ¶·¤&'(¸^} ØQeÏfR|ST�

��§UV

O;()EP / QR=/ H&S=C/ &T/ :;CF&*GH;'&/ @&HUC=V/ C;*I;*(/ I;*=J;*/

A*S/ H;F&@R&*S';&*

KLMN

, , *%&'()A$%+(, M($B&1ND , 6>, 6), 676B'1+,

M($B&1N, M()'6%)%)O, '-+11, M($B()1)'>, 6', &16>'D, &%)=>, =%)1>%), '(,

'-1, $%'(M-()7+%()P, *%&'(), &%)=>, Q%'-, =%)1>%), -16RG, M-6%)S, $%+(,

$17%6'1>, $%&'(), 6)7, $%'(M-()7+%()S , Q-%&1, B%)=., &(M6&%T1>, (),

'-1, $%'(M-()7+%6&, (I'1+, $1$H+6)1, HG, %)'1+6M'%)O, Q%'-, $%+(,

6)7, $%&'()P , U76B'17, Q%'-, B1+$%>>%(), V+($, #(BG+%O-', W/LLEX ,

U$1+%M6), #-1$%M6&, Y(M%1'G

*%'(M-()7+%6

!%)1>%)

*%M+('IHI&%

*%+(

*%&'()

3%)=.

WXLY



!"#!$ %&'()*+&"!$ +&,&"!-./0123$ ,/45267894: 2;55

!""#$% 2;55& ' 23( ) 52*

!" <$$=>?>: @8A>8B

+,-./0123456789 !:;<=>?@1AB@CDE"

!"#$

F 2345GHI

JKLMNOP Q?RSTUVWF 2345XYR %&'()" Z["@C\]^_`a !b

Sa" !cP de2345fgOVWhijkF

=>C/9D/E8#$%&'()*+,-.

*+,-./-&0 Z["lm *1234'n *12#5' o *22#'P p]>qrst %&'5)" uvw

xU 6 2345yz

!"57""$

F !"!#$n !"!#% o !!!# {|O}~���. 2,89% ��}

�P ��wxU��vwxU6� !6 ��5O}�F �6P 2+,-./-&0 Z["O��

*123:'n *12;5'o*22;'��zuv�6� !6��5O��

!"<7"=$

F

!"!#${|}~OGH�P wxU����kO����P �>����TUS�U

 3P K¡¢£ 2,89% O¤¥¦~§ ¨? !"!#$ O©ªK��«¬GH�®¯+°±

GH!²³F ´µE¶1P ·!d¸£¹Oº|? !"!#$O}~»¼�½¾¿OÀ[P ¨

��«¬:RGH�ÁÂ*O��oÃD§ K¡:ÄÅ�´Æ�Á�ÇÈÉ !2+,-,+.> 0?+,>

@0,A-&B7> *C9" �� D1.;<' !:@C?ÊË´Æ�Á�ÇoGHÌ�ÁOÍÎ" OÏÐP

dÑ]>? &'&#$!GH�Ò£�ÓÔ�£¹

!"E$

Oº|

!"F$

F

/01)2)34 !EF2<G567

%&'5G" Z["?ÕÖ 3O3³!·+F ×UGHØ«ÙÚP wxUOÕÖ 3ÛÜ

%&'(G"ÝstÞwxUK×ßF ×ßÂP %&'(G" Z[">àÊË2345�P ^234

5XYR_`a !bSa" !cP ÊË2345,-�1áâ2345fgSTUaVÖ 

3O67234589

!"H7"I$

P ^2345fgVWF %&'(G" Z["ã>àvää,[O

J6K.,+@ �[P då¸×æçè�23�5ÈÉRwxUéêO��P Ñ1: 3ëì�

3³F

wxUO�¸67�45 LM@#'P RU6]�víßO %&'5G" î{ïyP K¡Ñ?w

xUÕÖ 3ðñòOP |óP LM@#'�]>?wxUô %&'5G"Z["OõU45

!<:$

F

$%&89:2;<

R�ö÷TGH�Á�P ÛÜwxUøTUS�U 3P ¨?P wxURTUùaO

úûüN�ð´wxU�Ý ý�UaF #þôP 2345ÇOVÖW3]�ÿwxU!

"TUP |�P wxUR�UaOfÃÑ�ñÜF

N< 2O-M+@ opOyz#$ P',33' !�¸ QKR> S 45"P RwxUR�aOfÃ�%

@C

!<3$

F R�ö÷T�P ´å¸T< 2O-M+@&&&*O-5' o *O-<'F '+@C(�)*+n

r,ß"-Uo./{U0R�aO1ÃP Â+2]>eÕÖ 2Q9%  3�� 2Q9% R

�aO1Ã%@CF R*PU5o PVW;;3©U�P �4R�awxUúûO}�P ¨?w

xUOÕÖ 3n ��P ��wxUR2345ÇôOÃD��õ«¬F 5QP 67�a

O *O-(' ewxUR�aO1ÃÑ8«¬F |�P 9:+¶1P *O-(' o P',;;' KL�

zR�a1ÃwxUP Q?ÿwxUOúû|; <Þ�aF

=>�ôO?þP @A]�BCdD�¸wxUR�ö÷T� <oúûOE¹F 2

345fg?wxUÕÖoVÖO ÖGH§ wxUñòR 2+,-./-&0 OIJ\v2345

5;2H



!!!"#$%"&'()#*+,-.,/ 01234567-,/ 6187-,

!"#$% &'()*+,-./0123456

!" 9/:;*;/ <=>;=!

! ! ! ! &'(789: "#$%&'%();<=56>?@)ABC DE;FGHIJKLC MNO

PQRHST/UVW @XYZ/ "*%+#,- ./[H\](/*%01C ^_8R`0abcd

efg/)AW h[H&'(ijklm/noBn5p 2"(31C qr[H 4567 89: s

;1$331C tJ_ 2*%01 uvwxC yz:{|TtJ}=&'(efg)=W ~���r

��C 2*%01 ��&'(/ST5pC 9� 2"(31 qr ;1$331 ���V5pC ;<=5

p>?@)=

<=>?@0A

W

# $

&'(/)=4��N[�����h��/��C ,��+8����ST4�V

5pC �N���(��D�N���W � ¡�&'()=-./��5p¢/w]£

¤¥C ¦§¨¡©ª8¤«`��¬/®~C �¯°_&'()=-./±²³´µ¶

·/¸dY¹º»¼½W

>?wx¾ ¿9: B+,31 ÀÁZ�,Â´)=YÃJ{/ C(10DE �xdÄºIJ£)Åf

(C ÆÇ� <=5p>?/ÈÉÊZË(¾ ZTf(ÌC &'(_0aÍ; F*%01 Î

;1$331)AÏ/R`ÐÑ~�/�»ÒC £Ó�;f(gW G(10DE �xd£ÀÁZ&'(

BÍºIJNÔ�&'(Õe/Ö×~ØC hGrwx/Ù�ÚÛÇNÜ&'(/ÍÝÞ

Ô�/C ßà H

<=>A

W

% ?/ / &'()*+ ,-./&01

234567589%

@ABC

7 7 áwx8

"I$%JK%(L /&'(â; B+, /ãäÒ

ÀÁZ C(10DE åC æ� <=5p>

?/ÈÉhÈ´eË()=¾ çÀÁ

8 C(10DEC Çæ9:èé<=5pê

ë/ìxYÃ=íC Â´ef()

=W àîï»ðZ8 MN+LOIL(ñ�

D;()?/ / EF=/ G&H=I/ &J/ G;K&LF&*H';M/

M*K='&('MH=/ M*H/ '=K'&('MH=/

G&>=G=*K/ ;*/ NOHH;*(/ P=MQK

@ABC

P7

QKL,7 $KL7 "I$%JK%,R(I57 5++%JI5$LR7

SI$K7 "I$%JK%(L7 K5OL,T$- (LJ(UI$LR-

C(10DE- J%"1NLV7 6*7 $KL7 KLN17 %W7 X+,Y -

$KL*- K5OL- $%- "%OL- 65JZ- $%- $KL-

"%$KL(- L,R- SI$K- $KL- (L$(%[(5RL- WN%S-

%W- $KL- 5J$I,- J56NL\ - ]%SLOL(^ P IWP $KL*P

K5OLP (LJ(UI$LRP C(10DEP J%"1NLV^P SKIJKP

J5,P +U11N*P L,L([*P 6*P 1(%"%$I,[P $KLP

5J$I,P 1%N*"L(I_5$I%,^ P "I$%JK%,R(I5P J5,P "%OLP 5,$L(%[(5RLN*P $%P $KLP R5U[K$L(P L,R\ P 4L1(I,$LRP SI$KP 1L("I++I%,P W(%"P

MN+LOIL(

FI$%JK%,R(I5

CJ$I,P J56NL

4L$(%[(5RL

C

,

$

L

(

%

[

(

5

R

L

FI$%JK%(L

X+,31

C(10DEP J%"1NLV

C(10DEP J%"1NLV`RL1L,RL,$

5J$I,P 1%N*"L(I_5$I%,P 5J$IOI$*

C9a`RL1L,RL,$P (LOL(+I6NL

5J$I,P 6I,RI,[P 5J$IOI$*

RBST



!"#!$ %&'()*+&"!$ +&,&"!-./0123$ ,/45267894: 2;55

!""#$% 2;55& ' 23( ) 52*

!" <$$=>?>: @8A>8B

54 : )/008?C89D: (EF : +GHI/?: J=4 : #K8: GH/?G0: ILG?MN/LIO /P:

Q>I/9K/?RL>G4: E "800 +9>S$ 2;;TU$ 55VW(I$ 2XYZ$ T[55\T[5]

24 $ =>008L$ ^_U O +K88I`O =(4 O !H/?G0O Q>I/9K/?RL>G0O ILG?MN/LIO G?RO

N/I8?I>G0O GL8O 9/LL80GI8R4 O E "800 +9>U O 2;;[U O 553 W(IO 5XYZ O

23]5\2V;[

X4 O O (8?aO )%U O b88O "J4 O =>I/9K/?RL>G0O 90cMI8L>?aO GIO IK8O

A8LI8CLGI8O ?8cL/QcM9c0GLO dc?9I>/?O RcL>?aO NL8Me?GNI>9O

R>PP8L8?I>GI>/?4O E ,8cL/C>/0UO 2;;fUO ffWfgZO T22\TXf

[4O O )>L/DGBGO ,UO #GD8QcLGO @4O ^>?8M>?O McN8LPGQ>0eO NL/I8>?MO G?RO

IK8>LO AGL>/cMO Pc?9I>/?MO G?RO Re?GQ>9M4O _HN "800 @8MUO 2;;[UO

X;5W5YZO T;\T]

T4O O "G>O hU O +K8?aO i)4O =>I/9K/?RL>G0O ILG?MN/LIO G?RO R/9D>?aO >?O

GH/?M4O _HN ,8cL/0UO 2;;]UO 25VW2YZO 2T3\2f3

f4O O 7>H>IO @U O @/MMO EbU O j/0RQG?O *_U O )/0`CGcLO _b4 O 7>PP8L8?I>G0O

L8ac0GI>/?O /PO Re?8>?O G?RO D>?8M>?O Q/I/LO NL/I8>?MO CeO IGc4 O

+9>8?98UO 2;;VUO X5]WTVffYZO 5;Vf\5;V]

34 O O %L>RaQG?O ("4 O =e/M>?kR8N8?R8?IO ILG?MN/LIO >?O ?8cL/?M4 O E

,8cL/C>/0UO 2;;[UO TVW2YZO 5f[\53[

V4 O O !?8MI>O .U O +9/LLG?/O b4 O #K8O L80GI>/?MK>NO C8IB88?O

Q>I/9K/?RL>G0O MKGN8O G?RO Pc?9I>/?O G?RO IK8O 9eI/MD808I/?4 O

%>/9K>Q %>/NKeM !9IGUO 2;;fUO 53T3WTkfYZO f]2\f]]

]4 O )8LLQG??O )U O !8C>O l4 O &?I8LQ8R>GI8O P>0GQ8?IMO G?RO IK8>LO

GMM/9>GI8MZ O =c0I>kIG08?I8RO MILc9IcLG0O 808Q8?IMO MN89>Pe>?aO

9eI/GL9K>I89IcL8O G?RO 9eI/Re?GQ>9M4 O "cLL 'N>? "800 %>/0U O

2;;;UO 52W5YZO 3]\];

5;4 O %/0R/aKO &@U O (/?O b!4 O =>I/9K/?RL>GO /?O IK8O Q/A84 O #L8?RM

"800 %>/0UO 2;;3UO 53W5;YZO T;2\T5;

554 O ,8DLGM/AGO '_U O =8?R8`O =jU O "K8L?/>AG?8?D/O &+U O #ecL>?kO

^c`Q>?O (!U O ^c9`QGLMD>O _@U O j80PG?RO .&U O j/0RQG?O @7U O

=>?>?O !!4 O .>Q8?I>?O >?I8LQ8R>GI8O P>0GQ8?IMO Q/Rc0GI8O IK8O

Q/I>0>IeO /PO Q>I/9K/?RL>G4 O =/0 %>/0 "800U O 2;55U O 22 W5XYZ O

22V2\22V]

524 O =GIMcMK>IGO =U O *GQGQ/I/O @U O =>IMc>O ^U O ^G?G`GBGO )4 O

!0I8L8RO Q/I/LO G9I>A>IeO /PO G0I8L?GI>A8O MN0>98O AGL>G?IMO /PO IK8O

QGQQG0>G?O D>?8M>?kXO NL/I8>?O ^&m5%4O #LGPP>9U O 2;;]UO 5;W55YZ O

5f[3\5fT[

5X4 O ^>?aO +EU O "c0A8Lk)G?0/?O #bU O b8HO +!U O +I8NK8?MO !7U O

hc>?Ie?8O ,E4 O !O Q>9L/IcCc08kC>?R>?aO R/QG>?O >?O Re?G9I>?O

>?9L8GM8MO Re?8>?O NL/98MM>A>IeO CeO MDGI>?aO G0/?aO Q>9L/IcCc08M4O

,GI "800 %>/0UO 2;;fUO VWXYZO 2f[\23;

5[4O ^GLR/?O E@UO @89Dk(8I8LM/?O +bUO .G08O @74O @8ac0GI>/?O /PO IK8O

NL/98MM>A>IeO G?RO >?ILG9800c0GLO 0/9G0>`GI>/?O /PO +G99KGL/Qe98M

98L8A>M>G8O Re?8>?O CeO Re?G9I>?4 O (L/9 ,GI0 !9GR +9> l+!U O

2;;]UO 5;fW5[YZO Tff]\Tf3[

5T4O )/0`CGcLO _bmUO @/MMO EbUO JG00G98O ^UO +KcQG?O )UO j/0RQG?O

*_4 O (L/98MM>A8O C>R>L89I>/?G0O Q/I>/?O /PO Re?8>?kRe?G9I>?O

9/QN08H8MO >? A>IL/4O ,GI "800O %>/0UO 2;;fUO VWfYZO Tf2\T3;

5f4O bG?aP/LRO j=4O =e/M>?k.U O GO A8LMGI>08O Q/I/LO P/LO MK/LIkLG?a8O

A8M>908O ILG?MN/LI4O #LGPP>9UO 2;;2UO XW52YZO VT]\VfT

534 O ,G>MC>IIO +U O .G0IM9KG?/PPO EU O !00>M/?O 7JU O +G0GO "U O ^>QO _U O

"LG>aO !=U O J8>?C8LaO @EU O +K8?aO =4 O &?I8LG9I>/?O /PO IK8O

N/MIMe?GNI>9O R8?M>Iek]T<acG?e0GI8O D>?GM8O R/QG>?kGMM/9>GI8RO

NL/I8>?O 9/QN08HO B>IKO GO 0>aKIO 9KG>?O /PO Qe/M>?k.O G?RO Re?8>?4O

E ,8cL/M9>UO 2;;;UO 2;W52YZO [T2[\[TX[

5V4O hc>?I8L/O '!UO 7>.>I/O ==UO !R>D8MO @"UO ^/LIG?O =%UO "GM8O b%UO

b>8LO !EUO (G?GL8I/MO ,+UO +0GI8LO +hUO @8?aGLGdG?O =UO m80>cO =UO

"K8?8eO @_4 O )cQG?O =e/5]O >MO GO ?/A80O Qe/M>?O IKGIO

GMM/9>GI8MO B>IKO Q>I/9K/?RL>G4 O "cLL %>/0U O 2;;]U O 5] W2XYZ O

2;;V\2;5X

5]4 O #>IcMO =!4 O =/I/LMZ O l?08GMK>?aO Q>I/9K/?RL>G4 O "cLL %>/0U O

2;;]UO 5]W2XYZO @5;3f\5;3V

2;4O j/0RMI8>?O b+UO *G?aO i4O =>9L/IcCc08kCGM8RO ILG?MN/LIO MeMI8QMO

>?O ?8cL/?MZO #K8O L/08MO /PO D>?8M>?MO G?RO Re?8>?M4O !??c @8A

,8cL/M9>UO 2;;;UO 2XZO X]\35

254O +cO hUO "G>O hUO j8LB>?O "UO +Q>IKO "bUO +K8?aO i)4O +e?IGCc0>?O

>MO GO Q>9L/IcCc08kGMM/9>GI8RO NL/I8>?O >QN0>9GI8RO >?O Me?IGH>?O

ILG?MN/LIO >?O ?8cL/?M4O ,GI "800 %>/0UO 2;;[UO fW5;YZO ][5\]TX

224 O "G>O hU O j8LB>?O "U O +K8?aO i)4 O +e?IGCc0>?kQ8R>GI8RO

G?I8L/aLGR8O ILG?MN/LIO /PO Q>I/9K/?RL>GO G0/?aO ?8cL/?G0O

NL/98MM8M4O E "800 %>/0UO 2;;TUO 53;WfYZO ]T]\]f]

2X4 O b>cO nU O )Gd?/9`DeO j4 O "G

2o

kR8N8?R8?IO L8ac0GI>/?O /PO

Q>I/9K/?RL>G0O Re?GQ>9MO CeO IK8O =>L/k=>0I/?O 9/QN08H4 O &?I E

%>/9K8Q "800 %>/0UO 2;;]UO [5p5;YZ$ 5]32\5]3f

2[4 $ +I/B8LM$ @+U $ =8a8GIK$ bEU $ j/LMDGk!?RL`8dGD$ EU $

=8>?8LI`KGa8?$ &!U $ +9KBGL`$ #b4 $ !H/?G0$ ILG?MN/LI$ /P$

Q>I/9K/?RL>G$ I/$ Me?GNM8M$ R8N8?RM$ /?$ Q>0I/?U $ G$ ?/A80$

7L/M/NK>0G$ NL/I8>?4$ ,8cL/?U$ 2;;2U$ XfqfYZ$ 5;fX\5;33

2T4 $ *>$ =U $ J8GA8L$ 7U $ )Gd?/9`De$ j4 $ "/?IL/0$ /P$ Q>I/9K/?RL>G0$

Q/I>0>Ie$ G?R$ R>MIL>CcI>/?$ Ce$ IK8$ 9G09>cQ$ M>a?G0Z $ !$

K/Q8/MIGI>9$ 9>L9c>I4$ E "800 %>/0U$ 2;;[U$ 5f3q[YZ$ ff5\f32

2f4$ jc/$ nU$ =G908/R$ j#U$ J800>?aI/?$ !U$ )c$ mU$ (G?9KcQGLIK>$ +U$

+9K/8?P>80R$ =U $ =GL>?$ bU $ "KGL0I/?$ =(U $ !IB//R$ )bU $

i>?MQG>8L$ ^_4 $ #K8$ j#(GM8$ R=>L/$ >M$ L8rc>L8R$ P/L$ GH/?G0$

ILG?MN/LI$ /P$ Q>I/9K/?RL>G$ I/$ 7L/M/NK>0G$ Me?GNM8M4$ ,8cL/?U $

2;;TU$ [3qXYZ$ X3]\X]X

234$ j0GI8L$ __U$ =8a8GIK$ bEU$ +I/B8LM$ @+U$ +9KBGL`$ #b4$ !H/?G0$

ILG?MN/LI$ /P$ Q>I/9K/?RL>G$ L8rc>L8M$ Q>0I/?$ I/$ L89Lc>I$ D>?8M>?$

K8GAe$ 9KG>?$ G?R$ >M$ 0>aKI$ 9KG>?$ >?R8N8?R8?I4 $ E "800 %>/0U $

2;;fU$ 53Xq[YZ$ T[T\TT3

2V4 $ %>a/II>$ =jU $ %800GQe$ +@U $ "0GLD8$ !@4 $ #K8$ GMeQQ8IL>9$

!#(GM8$ 9e908$ /P$ IK8$ IK8LQ/M/Q8Z $ _0c9>RGI>/?$ /P$ IK8$

C>?R>?aU $ KeRL/0eM>M$ G?R$ NL/Rc9IkL808GM8$ MI8NM4 $ E =/0 %>/0U $

2;;fU$ Xf2q[YZ$ VXT\V[X

2]4 $ +80D/8$ 7EU $ J8>K/P8?$ !U $ #K/QGM$ ^EU $ 'MIGM`8BMD>$ %bU $

"//DM/?$ =@4$ (>?D5$ P/LQM$ G$ Qc0I>NL/I8>?$ 9/QN08H$ B>IK$ Q>L/$

G?R$ Q>0I/?U $ 0>?D>?a$ N>?D5$ Pc?9I>/?$ I/$ Q>I/9K/?RL>G0$

ILGPP>9D>?a4$ %>/9K8Q>MILeU$ 2;;]U$ [Vq]YZ$ 2;[T\2;T2

X;4$ m8KL8?CG9K8L$ ^bU$ *G?a$ )"U$ jGe$ !"U$ )c9DGCG$ #=U$ (/?$

b!4 $ b>A8$ 9800$ >QGa>?a$ /P$ Q>I/9K/?RL>G0$ Q/A8Q8?I$ G0/?a$

G9I>?$ 9GC08M$ >?$ CcRR>?a$ e8GMI4 $ "cLL %>/0U $ 2;;[U $ 5[ q22YZ $

5]]f\2;;[

X54$ */c?a$ =_U$ "//N8L$ E!U$ %L>RaQG?$ ("4$ *8GMI$ G9I>?$ NGI9K8M$

GL8$ ?8IB/LDM$ /P$ CLG?9K8R$ G9I>?$ P>0GQ8?IM4$ E "800 %>/0U$ 2;;[U$

5ffqTYZ$ f2]\fXT

X24 $ %/0R/aK$ &U $ ./dI/A$ ,U $ ^GLQ/?$ +U $ (/?$ b!4 $ &?I8LG9I>/?$

C8IB88?$ Q>I/9K/?RL>G$ G?R$ IK8$ G9I>?$ 9eI/MD808I/?$ >?$ CcRR>?a$

e8GMI$ L8rc>L8M$ IB/$ >?I8aLG0$ Q>I/9K/?RL>G0$ /cI8L$ Q8QCLG?8$

NL/I8>?MU$ =QQ5N$ G?R$ =RQ5;N4$ E "800 %>/0U$ 5]]VU$ 5[5qfYZ$

#$%&'

5;2V



!!!"#$%"&'()#*+,-.,/ 01234567-,/ 6187-,

!"#$% &'()*+,-./0123456

!" 9/:;*;/ <=>;=!

?;@&AB&*C';DE/ ?&>=F=*@/ D*C/ 7@G/ H=ED@=C

-I@&GJ=E=@&*G/ D*C/ K'&@=;*G

-4LM/ 6BD&B&*(

NO/ P

O/ / 3,MQ/ R;D&IS*

N

O/ / 6T8/ U=;

N

N) MD@;&*DE VDW&'D@&'I &X Y;&FDA'&F&E=ASED'O 7*G@;@S@= &X Y;&ZBIG;AGO -B;*=G= ,ADC=FI &X 6A;=*A=GO Y=;$;*( N[[N[NO -B;*D

P) \=ZD'@F=*@ X&' 7*@=*G;>= 7*G@'SA@;&*O ]SD*( 5DF;*( 4&*&'G 6AB&&EO MD*$;*( T*;>='G;@IO MD*$;*( PN[[^_O -B;*D

`B;G/ !&'J/ !DG/ GSZZ&'@=C/ WI/ ('D*@G/ X'&F/ @B=/ a^b_c/ 3'&('DFdP[NN-Y^N[_[NeO / @B=/ 8D@;&*DE/ 8D@S'DE/ 6A;=*A=/ U&S*CD@;&*/ &X/ -B;*D/

d_N[PN[fPe/ D*C/ @B=/ 1FZ&'@D*@/ \;'=A@;&*/ 3'&$=A@/ X&'/ g*&!E=C(=/ 1**&>D@;&*/ WI/ @B=/ -B;*=G=/ ,ADC=FI/ &X/ 6A;=*A=Gdg6-RPhLihjh_e/

/ 2A@/ P[O/ P[NN/ / / / / 8&>/ NlO/ P[NN

/ / 6T8/ U=;O/ `=E7 mlfdN[efnlllopPO/ qDrk/ mlfdN[efnlll_bfO/

shFD;Ek/ X=;GS*t;WZ)DA)A*

! :;@&AB&*C';D/ D'=/ =E=F=*@D'I/ &'(D*=EE=G/ ;*/ =SJD'I&@;A/ A=EEGO/ !B;AB/ BD>=/ D/ G;(*;X;AD*@/ XS*A@;&*/ &*/ @B=/

A=EE/ =*='(I/ GSZZEIO / @B=/ ADEA;SF/ B&F=&G@DG;GO / A=EE/ DZ&Z@&G;GO / =@A) / `B='=X&'=O / @B=/ Z'&Z='/ F;@&AB&*C';D/

C;G@';WS@;&*O/ ;*>&E>;*(/ F;@&AB&*C';D/ F&>=F=*@/ D*C/ G@D@;&*D'IO/ ;G/ E;*J=C/ !;@B/ A=EEuG/ XS*A@;&*/ D*C/ GS'>;>DE) / `B=/

WDED*A=/ W=@!==*/ F;@&AB&*C';D/ F&>=F=*@/ D*C/ G@D@;&*D'I/ G==FG/ F&'=/ A'SA;DE/ ;*/ Z&ED';v=C/ A=EEG/ d;)=) / *=S'&*/

A=EEGe / D*C/ WSCC;*(/ I=DG@) / `B=/ AI@&GJ=E=@&*/ D*C/ '=ED@=C/ Z'&@=;*G/ ZEDI/ @B=/ A'SA;DE/ '&E=G/ ;*/ @B=/ Z'&A=GG/ &X/

F;@&AB&*C';DE/ F&@;E;@IO/ D*C/ @B&G=/ ;*C;GZ=*GDWE=/ =E=F=*@G/ GSAB/ DG/ F;A'&@SWSE=O/ F;A'&X;EDF=*@O/ F&@&'/ Z'&@=;*GO/

DCDZ@&'/ Z'&@=;*G/ D*C/ AD'(&/ Z'&@=;*G/ ;*/ @B=/ F;@&AB&*C';&*O/ DG/ !=EE/ DG/ @B=/ '=A=*@/ G@SC;=G/ ;*/ @B;G/ X;=EC/ !;EE/ W=/

C;GASGG=C/ ;*/ @B;G/ '=>;=!)/

! :;@&AB&*C';DE/ F&>=F=*@w/ 8=S'&*x/ 0SCC;*(/ I=DG@x/ yI@&GJ=E=@&*x/ :&@&'x/ zCDZ@&'

! N[)_bPn963)j)NPf[)P[NN)[N[N^!

N_bN|N_lN

__) / 0&EC&(B/ 1<O / 8&!DJ&!GJ;/ {iO / 5D*(/ }yO / yBS*(/ }O /

gD'F&*/ 6O / <&I=G/ 3O / 3&*/ ~,) � ,/ Z'&@=;*/ A&FZE=r/

A&*@D;*;*(/ :CFN[ZO / :CFNPZO / D*C/ :FFNZ/ E;*JG/

F;@&AB&*C';DE/ F=FW'D*=G/ D*C/ {8,/ @&/ @B=/

AI@&GJ=E=@&*hWDG=C/ G=('=(D@;&*/ FDAB;*='I) / :&E 0;&E y=EEO /

P[[_O/ NndNNek/ nfNl|nfPb

_n) / :=;G;*(='/ yO / <;GGE='/ :O / yBDA;*GJD/ ,O / 6vJED'v/ ~gO /

:;E=*J&>;A/ {O/ g&v$DJ/ �O / 6AB&*X;GAB/ YO / ~&BDSG/ yO / :=I='/

}sO/ 5DXX=/ :3O/ �S;D'C/ YO/ i;=C=FD**/ 8O/ 3XD**='/ 8)/ `B=/

F;@&AB&*C';DE/ F&'ZB&E&(I/ Z'&@=;*/ :CFN[/ XS*A@;&*G/ ;*/

DGG=FWEI/ &X/ @B=/ Z'=Z'&@=;*/ @'D*GE&ADG=/ &X/ @B=/ &S@='/

F=FW'D*=)/ {=> y=EEO/ P[[nO/ bdNek/ fN|bN

_o) / :=;G;*(='/ yO / 3XD**GABF;C@/ 6O / <;GGE='/ :O / :;E=*J&>;A/ {O /

Y=AJ='/ `O / 6@&$D*&>GJ;/ {O / 5&S*(FD*/ :jO / j=*G=*/ <sO /

yBDA;*GJD/ ,O / �S;D'C/ YO / 3XD**='/ 8O / i;=C=FD**/ 8) / `B=/

F&'ZB&E&(I/ Z'&@=;*G/ :CFNP9:FFN/ XS*A@;&*/ ;*/ @B=/ FD$&'/

W=@DhWD''=E/ DGG=FWEI/ ZD@B!DI/ &X/ F;@&AB&*C';D) / s:Y2 jO /

P[[bO/ Pfd^ek/ PPP^|PP_^

_f)/ 6&(&/ ~qO/ 5DXX=/ :3)/ <=(SED@;&*/ &X/ F;@&AB&*C';DE/ F&'ZB&E&(I/

D*C/ ;*B=';@D*A=/ WI/ :CFN[ZO/ D/ Z'&@=;*/ &X/ @B=/ F;@&AB&*C';DE/

&S@='/ F=FW'D*=)/ j y=EE Y;&EO/ N^^nO/ NPfdfek/ N_fN|N_b_

_b)/ �D'A;Dh<&C';(S=v/ ~jO / y';C='/ {�O / �DI/ ,yO / 6DED*S=>D/ 1jO /

Y&EC&(B/ 1<O / 3&*/ ~,) / :;@&AB&*C';DE/ ;*B=';@D*A=/ ;G/ '=�S;'=C/

X&'/ :s8h'=(SED@=C/ AI@&J;*=G;G/ ;*/ WSCC;*(/ I=DG@)/ -S'' Y;&EO /

P[[^O/ N^dP[ek/ Nb_[|Nb_o

_l) / gDJG&*=*/ :O / 6S*/ 5O / {'SW;*/ {�) / ,/ ZD@B!DI/ X&'/

DGG&A;D@;&*/ &X/ '=A=Z@&'GO / DCDZ@&'GO / D*C/ DA@;*/ CS';*(/

=*C&AI@;A/ ;*@='*DE;vD@;&*)/ -=EEO/ P[[_O/ NNodnek/ nbo|nlb

_^)/ }SAJDWD/ `:O/ �DI/ ,-O/ 3D*@DE=*D/ ~qO/ 5D*(/ }-O/ 3&*/ ~,)/

~;>=/ A=EE/ ;FD(;*(/ &X/ @B=/ DGG=FWEIO/ C;GDGG=FWEIO/ D*C/ DA@;*/

ADWE=hC=Z=*C=*@/ F&>=F=*@/ &X/ =*C&G&F=G/ D*C/ DA@;*/

ZD@AB=G/ ;*/ @B=/ WSCC;*(/ I=DG@O/ 6DAABD'&FIA=G/ A='=>;G;D=)/ j

-=EE Y;&EO/ P[[nO/ Nfbd_ek/ oN^|o_[

n[) / Y&EC&(B/ 1<O / q=B'=*WDAB='/ g~O / 5D*(/ }-O / 3&*/ ~,) /

:;@&AB&*C';DE/ F&>=F=*@/ D*C/ ;*B=';@D*A=/ ;*/ WSCC;*(/ I=DG@) /

�=*=O/ P[[oO/ _onk/ Pl|_f

nN)/ Y&EC&(B/ 1<O/ <DFABD'D*/ 6~O/ 5D*(/ }-O/ 3&*/ ~,)/ ,/ @IZ=/ �

FI&G;*/ d:I&PZe / D*C/ D/ <DWhE;J=/ �hZ'&@=;*/ d5Z@NNZe / D'=/

'=�S;'=C/ X&'/ '=@=*@;&*/ &X/ *=!EI/ ;*B=';@=C/ F;@&AB&*C';D/ ;*/

I=DG@/ A=EEG/ CS';*(/ A=EE/ C;>;G;&*)/ :&E Y;&E -=EEO/ P[[nO/ Nod^ek/

_^^n|n[[P

nP) / q'=C=';AJ/ <~O / 2JDF&@&/ gO / 6BD!/ j:) / :SE@;ZE=/ ZD@B!DIG/

;*XES=*A=/ F;@&AB&*C';DE/ ;*B=';@D*A=/ ;*/ WSCC;*(/ I=DG@) /

�=*=@;AGO/ P[[lO/ NbldPek/ lPo|l_b

N[P^


